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Taim,
Would you please review the description in the email below and the attached CORMIX modelling
report and let us discuss if you have any concerns. Thanks.
 

From: Carlos J. Moreno [mailto:cjmoreno@Liskow.com] 
Sent: Wednesday, September 17, 2014 2:36 PM
To: Chen, Isaac
Subject: FW: Offshore OCS discharge of produced water under NPDES Permit
 
Isaac,
 
I hope you are doing well. I wanted to confirm that you received the email below. Please let me
know if you had a chance to review the information. If so, please let me know if you have any
questions or concerns. Thanks again for your time.
 
Regards,

 Carlos Moreno

 (713) 651-2960 Direct
 (713) 651-2908 Fax
 (281) 414-4746 Cell

Liskow & Lewis 
 New Orleans  |  Lafayette  |  Houston 

 1001 Fannin Street, Suite 1800
 Houston, TX 77002
 www.liskow.com 

Liskow & Lewis, A Professional Law Corporation. This communication is solely for the person to whom it is addressed. It contains legally privileged and
confidential information. If you are not the intended recipient, you may not forward, disclose, copy, print, or save the message or its attachments. If you have
received this message in error, please notify me immediately, and please delete this message.

 

From: Carlos J. Moreno 
Sent: Wednesday, September 03, 2014 10:05 AM
To: 'chen.isaac@epa.gov'
Subject: Offshore OCS discharge of produced water under NPDES Permit
 
Mr. Chen,
 
It was a pleasure talking with you recently.  As we discussed, I am assisting Petrobras as
outside counsel and agreed to facilitate discussions with you related to their future discharge
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CORMIX SESSION REPORT: 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
                      CORMIX MIXING ZONE EXPERT SYSTEM 
                          CORMIX Version 8.0GTS 
                       HYDRO1:Version‐8.0.0.0  April,2012 
SITE NAME/LABEL:                Liskow & Lewis 
  DESIGN CASE:                  Liskow & Lewis PW Discharge 
  FILE NAME:                    C:\Users\sara.moore\Desktop\My Client Files\Liskow & Lewis\Liskow & Lewis 
PW Discharge 100pct.prd 
  Using subsystem CORMIX1:     Single Port Discharges 
  Start of session:             05/20/2014‐‐22:23:20 
***************************************************************************** 
SUMMARY OF INPUT DATA: 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
AMBIENT PARAMETERS: 
  Cross‐section                          = unbounded 
  Average depth                   HA     = 1000 m 
  Depth at discharge              HD     = 1000 m 
  Ambient velocity                UA     = 0.1 m/s 
  Darcy‐Weisbach friction factor  F      = 0.02 
  Wind velocity                   UW     = 4 m/s 
  Stratification Type             STRCND = A 
  Surface density                 RHOAS  = 1017 kg/m^3 
  Bottom density                  RHOAB  = 1199 kg/m^3 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
DISCHARGE PARAMETERS:             Single Port Discharge 
  Nearest bank                           = left 
  Distance to bank                DISTB  = 8000 m 
  Port diameter                   D0     = 0.5886 m 
  Port cross‐sectional area       A0     = 0.2721 m^2 
  Discharge velocity              U0     = 1.22 m/s 
  Discharge flowrate              Q0     = 0.333119 m^3/s 
  Discharge port height           H0     = 1000 m 
  Vertical discharge angle        THETA  = ‐89.99 deg 
  Horizontal discharge angle      SIGMA  = 0 deg 
  Discharge density               RHO0   = 1017.47 kg/m^3 
  Density difference              DRHO   = ‐0.4700 kg/m^3 
  Buoyant acceleration            GP0    = ‐0.0045 m/s^2 
  Discharge concentration         C0     = 100 % 
  Surface heat exchange coeff.    KS     = 0 m/s 
  Coefficient of decay            KD     = 0 /s 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 







DISCHARGE/ENVIRONMENT LENGTH SCALES: 
  LQ  = 0.52 m         Lm  = 6.39 m         Lb  = 1.51 m 
  LM  = 13.13 m         Lm' = 4.07 m         Lb' = 2.26 m 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
NON‐DIMENSIONAL PARAMETERS: 
  Port densimetric Froude number  FR0    = 23.70 
  Velocity ratio                  R      = 12.24 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 
  Toxic discharge                        = no 
  Water quality standard specified       = no 
  Regulatory mixing zone                 = yes 
  Regulatory mixing zone specification   = distance 
  Regulatory mixing zone value           = 100 m (m^2 if area) 
  Region of interest                     = 50000 m 
***************************************************************************** 
HYDRODYNAMIC CLASSIFICATION: 
  *‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐* 
  | FLOW CLASS   = IS1 | 
  *‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐* 
  This flow configuration applies to a layer corresponding to the linearly 
  stratified density layer at the discharge site. 
  Applicable layer depth = water depth = 1000 m 
***************************************************************************** 
MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
X‐Y‐Z Coordinate system: 
  Origin is located at the bottom below the port center: 
    8000 m from the left bank/shore. 
  Number of display steps NSTEP = 100 per module. 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
NEAR‐FIELD REGION (NFR) CONDITIONS : 
Note: The NFR is the zone of strong initial mixing.  It has no regulatory 
  implication.  However, this information may be useful for the discharge 
  designer because the mixing in the NFR is usually sensitive to the 
  discharge design conditions. 
  Pollutant concentration at NFR edge  c = 5.6877 % 
  Dilution at edge of NFR              s = 17.6 
  NFR Location:                        x = 15.09 m 
    (centerline coordinates)           y = 0 m 
                                       z = 993.14 m 







  NFR plume dimensions:  half‐width (bh) = 5.41 m 
                          thickness (bv) = 5.41 m 
Cumulative travel time:       112.0894 sec. 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Buoyancy assessment: 
  The effluent density is greater than the surrounding ambient water 
  density at the discharge level. 
  Therefore, the effluent is NEGATIVELY BUOYANT and will tend to sink towards 
  the bottom. 
IMPORTANT NOTE: 
Since the effluent is NEGATIVELY BUOYANT, it is STRONGLY recommended that you consider using the 
Brine or Sediment options for Effluent specification for a more detailed analysis. 
 
CORMIX will however continue with the current simulation. 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Stratification assessment: 
  The specified ambient density stratification is dynamically important. 
  The discharge near field flow is trapped within the linearly stratified 
  ambient density layer. 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
PLUME BANK CONTACT SUMMARY: 
  Plume in unbounded section contacts nearest bank at 34988.95 m downstream. 
************************ TOXIC DILUTION ZONE SUMMARY ************************ 
No TDZ was specified for this simulation. 
********************** REGULATORY MIXING ZONE SUMMARY *********************** 
The plume conditions at the boundary of the specified RMZ are as follows: 
  Pollutant concentration              c = 3.282174  % 
  Corresponding dilution               s = 30.5 
  Plume location:                      x = 100 m 
    (centerline coordinates)           y = 0 m 
                                       z = 993.14 m 
  Plume dimensions:      half‐width (bh) = 46.51 m 
                          thickness (bv) = 1.09 m 
Cumulative travel time:       961.2005 sec. 
 
Note: 
Plume concentration c and dilution s values are reported based on prediction  
file values ‐ assuming linear interpolation between predicted points just 
before and just after the RMZ boundary has been detected. 
 
Please ensure a small step size is used in the prediction file to account 
for this linear interpolation. Step size can be controlled by increasing 







(reduces the prediction step size) or decreasing (increases the prediction 
step size) the ‐ Output Steps per Module ‐ in CORMIX input. 
 
********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 
REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 
  technique is NOT AN EXACT SCIENCE. 
Extensive comparison with field and laboratory data has shown that the 
  CORMIX predictions on dilutions and concentrations (with associated 
  plume geometries) are reliable for the majority of cases and are accurate 
  to within about +‐50% (standard deviation). 
As a further safeguard, CORMIX will not give predictions whenever it judges 
  the design configuration as highly complex and uncertain for prediction. 




























































































































of produced water from the FPSO located offshore on the OCS.  Petrobras realizes and
understands that EPA does not provide any kind of pre-authorization for GMG290000 permit
compliance purposes and they do not seek such approval.  Petrobras understands it is their
responsibility to stay in compliance with this permit.  Similarly, Petrobras understands that the
permit allows them to proceed with their planned discharge without EPA approval as long as it
is in compliance with all applicable permit requirements.  Nonetheless, because Petrobras is
using the only FPSO in the Gulf of Mexico, it would like to describe its decision-making efforts
to remain in compliance with the permit once it starts discharging produced waters.  It is
providing this information to you in an effort to provide you with an opportunity to ask any
questions, provide any comments and to allow Petrobras to address EPA concerns, if there are
any, before the FPSO actually begins discharging the produced water into the Gulf in the near
future.   
 
General Description:
Petrobras currently collects and transports the FPSO’s produced water to shore for disposal.
 Before discharging the FPSO’s produced water into the Gulf, Petrobras will mix seawater from
its cooling water system with its produced waters at a point about 22 feet from where it is
discharged into the Gulf.  The daily quantity of produced water will be mixed with about
180,000 barrels per day (“bpd”) of seawater from the FPSO’s cooling process.  To ensure that
a representative sample is collected for toxicity monitoring and testing, the combined flow of
seawater and produced water will be sampled in the discharge casing about 16 feet below the
mixing point.  (see attached picture of the FPSO’s discharge point for seawater).  If you want
to review the sampling protocol to be followed, let me know and I will be glad to forward it to
you.  
 
The combined estimated discharge rate will exceed the 75,000 bpd maximum discharge rate
contained in permit table 1-F of Appendix D.  For this reason, Petrobras conducted CORMIX
modeling to determine the proper critical dilution value.  (See CORMIX model attachment).  
Then, Petrobras created and tested a mock sample of the combined discharge to verify that
the actual discharge is expected to pass toxicity requirements at the applicable critical dilution
value prescribed by CORMIX once the FPSO begins discharging the produced water into the
Gulf.  (See mock sample lab report attachment).   Based upon the CORMIX modeling and
subsequent testing, Petrobras believes its discharge of produced waters into the Gulf will
comply with all permit requirements.
 
Please review these attachments to see if there is anything we may have missed based on
your experience. We would be happy to discuss over the phone with you in the next few days.
If you do not see a need to have a follow-up call, please let me know by email along with any
concerns or comments you may have about Petrobras’ planned discharge of produced waters
into the Gulf.   
 



Regards,

 Carlos Moreno

 (713) 651-2960 Direct
 (713) 651-2908 Fax
 (281) 414-4746 Cell

Liskow & Lewis 
 New Orleans  |  Lafayette  |  Houston 

 1001 Fannin Street, Suite 1800
 Houston, TX 77002
 www.liskow.com 

Liskow & Lewis, A Professional Law Corporation. This communication is solely for the person to whom it is addressed. It contains legally privileged and
confidential information. If you are not the intended recipient, you may not forward, disclose, copy, print, or save the message or its attachments. If you have
received this message in error, please notify me immediately, and please delete this message.

 

http://www.liskow.com/

